, as well as changes in motor, sensory and neurocognitive functions (Morrow & Scott, 2002; Sabbath et al., 2014) . A decline in cognitive ability may be a predictor of the development of a number of neurodegenerative disorders such as dementias, for example (Blazer, Yaffe, & Liverman, 2015) .
Occupational exposure to volatile organic compounds can lead to 35 million cases of disease annually (International Labour Offi ce -ILO, 2014) . According to the ILO (2014) , there were approximately 888,893 thousand deaths in 2011 due to complications from exposure to toxic chemicals, with 1,112 cases resulting from neuropsychiatric conditions (637 women and 475 men).
In recent years, the number of women hired as gas station attendants has increased in most developing countries and in other industrial activities in Western European countries (Ernstgård, Gullstrand, Löf, & Johanson, 2002) . However, most research has been carried out with men (Saygun et al., 2012; Song, Yu, & Lao, 2015; Thetkathuek, Jaidee, Saowakhontha, & Ekburanawat, 2015) or male animals (Beasley, Evansky, & Bushnell, 2012; Zhong et al., 2013) , probably because males are still the majority in this type of activity (Vahter et al., 2007) , or due to the historical belief that jobs in hazardous environments, including those involving solvents, are restricted to men (Mergler, 2012) . These results are eventually generalized to women (Ernstgård et al., 2002) who are exposed to the same tolerance limits based on studies carried out with males (Kawai, Takeuchi, & Ikeda, 2015) .
Physiological and biochemical differences between the sexes have the potential to alter the amount and effects of some solvents on tissues and on health (Klaassen & Watkins, 2012) . Women generally have a higher percentage of adipose tissue, while men have higher muscle mass and body weight (Tseng et al., 2014) .
Differences in body composition have raised different points of view about the effects of organic solvents on men and women. From a toxicological point of view, lipophilic solvents accumulate in adipose tissue, and the more body fat the greater the amount and the lower the clearance of chemical agents (Klaassen & Watkins, 2012) . Thus, women could be more sensitive than men to the effects of solvents, as they have a higher percentage of body fat (Gleiter & Gundert-Remy, 1996) .
From the point of view of pharmacokinetics and pharmacodynamics, variations between the sexes such as body weight, plasma volume, and time for gastric emptying may interfere in drug effi cacy and toxicity (Gandhi, Aweeka, Greenblatt, & Blaschke, 2004) . Thus, some drugs may have a relatively higher distribution volume and be metabolized more slowly in women compared to men (Soldin & Mattison, 2009) . As lipophilic solvents with high oil-water partition coeffi cient are distributed and concentrate on body fat, such storage would reduce the concentration of the toxicant in the target tissue; consequently, their toxicity may be less severe in an obese individual than in a lean individual (Klaassen & Watkins, 2012) . According to this perspective, the higher percentage of body fat in women could be a protective factor (Lof & Johanson, 1998) .
Despite this, physiological and biochemical differences between the sexes have not been considered for monitoring exposure to organic solvents (Vahter et al., 2007; Weiss, 2012) . Perhaps for this reason few studies have compared the differences between sexes of the neurocognitive effects of exposure to organic solvents in animal (Berenguer, Soulage, Perrin, Pequignot, & Abraini, 2003; Berr et al., 2010; Malek, Möritz, & Fanghänel, 2003) and human models (Morrow & Scott, 2002) .
A study with animal models conducted by Malek et al. (2003) compared the performance of 120 LEW.1K rats (males and females) exposed to different concentrations of formaldehyde (0.1 ppm, 0.5ppm, 5.4 ppm) with non-exposure controls. The experiment used a task that involved learning and memory, and additionally analyzed the histology of some organs. During the experiment the animals inhaled the solvents for two hours/day for ten consecutive days, and the test was performed two hours after the Oliveira, A. R., Carvalho, T. A., Santos, N. A. exposure. The animal's task was to fi nd the way out of a labyrinth with water. Their time and number of errors were recorded. The researchers observed that the control group required shorter swimming periods and made fewer errors to complete the water labyrinth test compared to the experimental group. A comparison of exposed male and female rats revealed that females generally completed the test in a shorter time than males. However, no differences between sexes regarding number of errors were observed in the group with the highest concentration of formaldehyde (5.4 ppm). The data indicated that formaldehyde can affect learning and memory of male and female rats, even without clinical or histopathological changes. According to Spyker (1979) , behavioral changes can be considered as early signs of the body's intoxication processes.
Another study conducted using animal models carried out by Berenguer et al. (2003) investigated the behavioral and neurochemical effects of inhaling 40 ppm of toluene in exposed (6 males and 6 females) and control (6 males and 6 females) Sprague-Dawley rats. The exposed animals were placed in an experimental chamber twice a week (104 hours) for 16 weeks. The results of this study showed that subchronic exposure to toluene: (a) did not alter the locomotor activity of the exposed group of rats compared to the control group. However, the females of both groups presented greater locomotor activity than males; (b) resulted in lower breeding activity in the exposed rats group compared to the control group. However, no signifi cant differences were found between male and female rats in both the control and the exposed groups; (c) resulted in higher sensitivity to narcosis in rats from the exposed group than in the control group, being higher in males of both groups than in females of both groups; and (d) presented an increase of 5-hydroxytryptophan (5-HT) in the hippocampus and prefrontal cortex of exposed females and a decrease of 5-HT and dihydroxyphenylalanine (DOPA) in the hippocampus of exposed males, areas in which this change was not expected. As a rule, the subchronic exposure to 40 ppm of toluene may affect cognitive and behavioral functioning; however, it was not possible to establish a relationship with neurochemical changes.
On the other hand, a study with humans developed by Berr et al. (2010) consisted of a longitudinal study evaluating whether exposure during adulthood was associated with poor neurocognitive performance at the end of middle age. A total of 5,242 volunteers (4,407 men) aged 55-65 years participated. Men from the age of 40-50 and women from the age of 35-50 answered a questionnaire, during which time the concentration level of the solvents to which they were exposed to was also monitored. Neurocognitive performance was assessed with the Digit Symbol Substitution Test (DSST) and the Mini Mental State Examination (MMSE). Women performed higher than men on the DSST, however no differences were found in the MMSE. The correlation between test performance and solvent concentration indicated a lower performance on DSST among those with high benzene exposure, and categories of chlorinated, aromatic and petroleum solvents. These data suggest that occupational exposures to solvents may be associated with cognitive impairment during aging.
In order to evaluate neurocognitive performance among sexes after a few months without exposure to organic solvents, Morrow and Scott (2002) compared the results of 17 men and 17 women with chronic exposure (age between 31 and 49 years, average schooling of 13 years and exposure time of 5 years) in the Trail Making Test A, the Rey-Osterrieth complex fi gure test (ROCF), and the WAIS-R. These authors found no signifi cant differences between sexes (p > .05). However, men and women showed different change patterns as the exposure time signifi cantly affected verbal memory (related to median or temporal structures) of exposed men, and the executive or processing speed (related to more frontal structures) of exposed women.
The objective of the present study was to compare the neurocognitive performance of men and women with and without a history of chronic exposure to organic solvents, and to investigate whether there are differences in shortterm memory, attention, and executive functions (cognitive fl exibility). Specifi cally, performance was compared between exposed and non-exposed men; exposed and non-exposed women; and exposed men and women. The main hypothesis was verifying whether chronic exposure to organic solvents impaired neurocognitive functioning. If the main hypothesis were accepted, a second hypothesis was tested to verify whether the effects of chronic exposure to organic solvents could be related to any body composition indices that tend to differentiate between sexes (weight, fat mass, lean body mass, waist-hip ratio, visceral fat and body water).
Method

Participants
Fifty-six (56) volunteers distributed into four groups participated in the study: Group of exposed females (GEf), Group of exposed males (GEm), Group of Control Females (GCf), and Group of Control Males (GCm). Sociodemographic data are shown in Table 1 . Note. M = mean; SD = standard deviation; GEm = Group of exposed males; GEf = group of exposed females; GCf = Group of Control Females; GCm = Group of Control Males; χ2 = Kruskal Wallis test; U = Mann Whitney U Test.
Participants in the study groups were recruited from gas stations upon authorization of the Trade Union of Retail Trade in Petroleum Derivatives, Brazil. Participants from the control groups were recruited from the general population based on an active search and the University researcher headquarter workers were invited and explained the aims and ethical aspects of the study. Those who agreed to participate scheduled a day and time for the data collection.
Participants in the control group were recruited by an active search. The groups were matched by sex, age, and schooling in an attempt to eliminate or reduce the effects of these variables on the results.
Participants included in the four groups had normal or corrected visual acuity (20/20) and agreed to voluntarily participate in the study. In addition, GE were employees who performed the activity of gas station attendants for six months or more (Zavalić, Mandić, Turk, Bogadi-Sare, & Plavec, 1998) , never used personal protective equipment (PPE) such as a mask or glasses, and performed the activity during the morning or evening shift.
Exclusion criteria for the four groups were: consumption of cigarettes, alcoholic beverages or other drugs, exposure to chemical vapors in other professions, ophthalmologic, neurological, psychiatric diseases, diabetes or high blood pressure, regular physical activity, all informed by self-report. Performing at least 30 minutes of physical activity regularly three or more times per week was considered as regular exercise (Bouchard, Blair, & Haskell, 2012) . Intense physical exercise can increase lung uptake of relatively polar solvents and decrease blood fl ow to the liver and kidneys, thus reducing the bio-transformation of metabolized solvents and urinary elimination (Klaassen & Watkins, 2012) .
Participants in the study groups worked morning or evening shifts according to an eighthour shift work schedule, six days/week, with an interval of one hour for lunch. They worked with ethanol, gasoline and diesel.
Instruments
Clinical and sociodemographic data questionnaire. Aimed to characterize participants according to age, schooling, consumption of alcohol, cigarettes or other drugs, ocular, neurological, psychiatric diseases, diabetes and hypertension, physical activity; and specifi cally for the GE, exposure time, workload per day and per week (in hours), use of PPE's, and type of material with which they worked or had contact with.
Trail Making Test -TMT (Reitan & Wolfson, 1985) . This instrument assesses attention, cognitive fl exibility, visual demand and motor function. The test has two parts, A and B. The participant's task on both sides is to draw a path in the shortest possible time without removing the pencil from the paper. In Part A, participants should trace a line between numbers 1 to 25, in ascending order. In Part B, there is greater cognitive demand because they must trace a line from numbers 1 to 13 while alternating with the letters A through L, meaning 1-A, 2-B, 3-C and so on. Thus, the TMT-A was administered fi rst, presenting the participant with a shorter sheet/version with the objective of training them to perform the task. The participant was instructed to connect the circles with the numbers in ascending order in the shortest possible time. Then they fi lled out the "test sheet" and their time was recorded. If an error was made during the test, the volunteer should go back to the previous circle and continue the test (Reitan, 1958) . Thus, errors are not recorded, but they increase the total time (Lezak, 2004) . The score for this task was the total time in seconds required to connect all the circles. The execution of TMT-B followed the same protocol described for TMT-A, but with the added task of alternately connecting letters to numbers in ascending order.
Rey-Osterrieth Complex Figure Test -ROCF (Oliveira, Rigoni, Andretta, & Moraes, 2004) . The Copy and (Memory) Recall phases were used, which evaluate coding and shortterm/immediate recall, respectively. It consists of a card with the drawing of a complex fi gure composed of a large rectangle, horizontal and vertical bisectors, two diagonals, and additional geometric details internally and externally to the large rectangle. Eighteen (18) items are evaluated and the score for each item can be 0, 1 or 2 (one for precision and one for location), with the maximum score corresponding to 36 points. In the copy stage (ROCF-C), the drawing was presented horizontally and the participant copied it onto a blank sheet with no set time. The (Memory) Recall stage (ROCF-M) took place three minutes after the Copy stage. The participant copied the image without looking at the copy or the model. In this interval the participant did not perform any other activity nor were they exposed to distracting stimuli. The neurocognitive tests were corrected according to the manuals' instructions, and the gross score obtained by the participants was taken into account as the objective was to compare the exposed groups to control groups with specifi c characteristics, which reduced the effects of the results being related to Type I error due to non-control of intervening variables.
Assessment of Body composition. The bioelectrical impedance analysis was performed using the Inbody 720 device (MF-BIA8; Biospace Co. Ltd., Seoul, Korea, 2005) . The equipment has an alternating current of 250 milliampere (mA) and a tetrapolar system with eight tactile electrodes, using frequencies in kilohertz (kHz) of 1; 5; 50; 250; 500 and 1000. This equipment verifi es the change in impedance in body tissues by sending detectable electrical signals from the body, generating the segmental impedance for the upper and lower limbs and the trunk for all frequencies (Gába & Přidalová, 2014 
Procedure
Neurocognitive assessment and assessment of body composition were performed on different days not exceeding two weeks between one and the other. The neurocognitive evaluation consisted of applying the TMT-A, TMT-B, ROCF Copy and ROCF (Memory) Recall tests, which was performed at the Laboratory of Perception, Neuroscience and Behavior of the Federal University of Paraíba in the city of João Pessoa-PB. All tests were administered by the same psychology professional who was trained over a two-month period by a psychology professor. The overall duration of this evaluation was on average 30 minutes.
The assessment of body composition was performed by a physical educator in the Physical Education laboratory of an Institution of Higher Education in the city of João Pessoa-PB. Participants followed the criteria recommended by the equipment manual before taking the test, for example: not having eaten for a few hours; reducing the volume of urine and feces; remaining standing for fi ve minutes; and for women, not being in their menstrual period. This evaluation lasted an average of ten minutes. Forty-three (43) volunteers participated in this stage, the others claimed schedule incompatibility or dropped out. 
Ethical Aspects
Data Analysis
Descriptive and inferential analyzes were performed using the IBM® SPSS® Statistics software version 20.0.0 (IBM Corporation, Armonk, NY, USA). The signifi cance level was set at p<.05. Most of the data did not present a normal distribution (KolmogorovSmirnov and Shapiro-Wilk) or homogeneity of variances (Levene's test), possibly due to the small sample size. The non-parametric MannWhitney U analysis was used to compare the performance in the tests between groups: (1) GEf and GCf; (2) GEm and GCm; and (3) GEm and GEf. The effect size was calculated using the Pearson's correlation coeffi cient r, which consists of the following formula: r = Z/√N, in which Z is the standardized score and N, the number of observations (n = 28; Dancey, Reidy, & Rowe, 2017) . The limit values for the effect size were considered according to Cohen (1988) Spearman ρ analysis was used to correlate measurements of body composition (weight, body fat, lean body mass, waist-hip ratio, visceral fat, body water) with the results obtained in the neurocognitive tests by the male and female study groups. The crude score obtained in the neurocognitive tests for the data analysis were considered.
Results
Descriptive Analyzes
Neurocognitive tests. The scores of the TMT-A and TMT-B tests corresponded to the task execution time in seconds, meaning that the shorter the time to complete the task, the better the performance. On the other hand, the test scores for the ROCF-Copy and ROCF-Recall varied according to the precision and good positioning of each item of the drawing, so that the more correct each item was, the better the ability to encode and retrieve the information, respectively. Table 2 presents the median, fi rst and third quartiles and the minimum and maximum values obtained on each test by the GEm, GEf, GCm and GCf groups. Table 2 shows that the exposed groups (GEm and GEf) generally presented lower performance on the tests than control groups (GCm and GCf). Table 3 presents the median, fi rst and third quartiles and the minimum and maximum values for the indices of body composition of the GEm, GEf, GCm and GCf groups. Men in the exposed and control groups generally had higher indices of body water, weight, body fat, lean body mass, WHR, and visceral fat. It is worth mentioning that the body fat of the GEf had a superior minimum and maximum variation (Minimum = 11.60, Maximum = 43.60) to the GEm group (Minimum = 7.50, Maximum = 33.20).
Inferential Analysis
Neurocognitive tests. Gas station comparisons (Mann-Whitney U-Test) among the median groups were performed: (1) GEf and GCf; (2) GEm and GCm; (3) GEf and GEm, as shown in Table 4 .
The performance of the GEf compared to GCf group was signifi cantly lower in all tests, with a large effect magnitude. The performance of GEm compared to GCm was also signifi cantly lower in all tests, except for the TMT-B (p > .05). The TMT-A had an average effect magnitude (U = 44.50; p = .01; r = 0.47), and a large effect magnitude was observed in the ROCF-Copy (U = 46.50; p = .009; r = 0.50) and the ROCF-Recall (U = 29.00; p = .001; r = 0.60).
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The GEf took longer to perform the TMT-A and the TMT-B tests compared to the Gem and scored lower in the ROCF elements for the copying and the recall stages, although no signifi cant difference between the groups was observed on any of the tests.
Body Composition
Body composition analysis showed that the exposed women had lower body water levels compared to exposed men (U = 3.0; p < .001). The group of exposed women also had less lean body mass compared to the group of exposed men (U = 3.0; p < .001). Data shown in Table 5 .
Correlational Analyzes
The secondary hypothesis that the performance of men and women could be infl uenced by body composition measurements was tested. Thus, correlational analyzes (Spearman's Correlation Coeffi cient) between performance in the neurocognitive tests and body water, weight, lean mass, body fat, WHR and visceral fat measurements were performed, as shown in Table 6 . Table 6 shows that the results of the correlations of the exposed female group indicated a signifi cant positive correlation between the ROCF-Copy test scores and the Note. n (number of participants), Mdn (median), SD (standard deviation), GEm (Group of exposed males); GEf (Group of exposed females); GCf (Group of control females); GCm (Group of control males), l (liters), Kg (kilograms), cm (centimeters), cm 2 (square centimeters). water measurements (CC = 0.77; p = .005), weight (CC = -0.86; p = .001), body fat (CC = 0.70; p = .02) and lean body mass (CC = 0.76; p = .007). In relation to the exposed male group, the results showed a positive and signifi cant correlation between the TMT-B scores with the WHR measurements (CC = 0.73; p = .01) and visceral fat (CC = 0.66; p = .03).
Discussion
The objective of this study was to verify the neurocognitive performance of men and women with and without a history of chronic exposure Note. TMT-A (Trail Making Test A), TMT-B (Trail Making Test B), ROCF-C (Rey's complex fi gure-Copy), ROCF-M (Rey's complex fi gure-Recall), GEm (Group of exposed males); GEf (group of exposed females); GCf (Group of control females); GCm (Group of control males); U (Mann Whitney statistics); l (liters), Kg (kilograms), cm (centimeters), cm2 (square centimeters). * p < .001. to organic solvents. The main hypothesis was to investigate whether exposure would impair neurocognitive performance. The main results confi rm the main hypothesis, considering that the chronic exposure to organic solvents altered the neurocognitive performance of exposed women and men in comparison to the control groups. The results showed that the exposed women in comparison to the non-exposed women obtained a signifi cantly lower performance on all the tasks evaluated by the TMT-A, TMT-B, ROCF-Copy and ROCF-Recall tests. These results demonstrate the possible infl uence of solvent exposure on the neurocognitive functioning of women.
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These data corroborate the study by LoSasso, Rapport, Axelrod, and Whitman (2002) who identifi ed that beauty salon workers [exposed to organic solvents and (Meth) Acrylates] had lower scores on measures of attention and cognitive fl exibility (TMT-B) in comparison to the control group. It also confi rms the fi ndings by Morrow, Robin, Hodgson, and Kamis (2002) , who suggest that people exposed to neurotoxic substances generally present a decline in shortterm recall. However, this result differs from the fi ndings of Parkinson et al. (1990) with women at different degrees of exposure to organic solvents (n = 494) compared to non-exposed women (n = 73), as the authors found no differences for the neurocognitive domains (visuoperceptual functioning, attention/psychomotor integration and motor speed/manual dexterity). It is not possible to make a direct comparison between our study and that by Parkinson et al. (1990) , because there are some basic differences. For example, they evaluated women with different categories of exposure to organic solvents, while the present study was conducted with women who had over six months of exposure.
Still, the result of the present study was expected because the central nervous system (CNS) is one of the most vulnerable organs to the effects of solvents, considering that it has a high lipid concentration (Fueta, Fukuda, Ishidao, & Hori, 2004) . Moreover, the data corroborate a study that points out the cumulative effects of chronic exposure (Zavalić et al., 1998) .
Exposed men compared to the non-exposed men presented a signifi cantly lower performance in the TMT-A, ROCF-Copy and ROCF-Recall tests, except for the TMT-B (Tables 1 and 2 ). This result was expected, since similar fi ndings were found by other studies carried out with men (Saygun et al., 2012; Song et al., 2015; Thetkathuek et al., 2015) .
These studies have identified that shortterm (memory) recall related to verbal, visual and visuospatial information is one of the most sensitive neurocognitive functions to the effects of solvents. This has even been proven by brain imaging techniques which showed minor activation of regions related to memory recall, such as the striatum, anterior cingulate cortex, pre-frontal and parietal cortex in individuals with chronic exposure to organic solvents (Tang et al., 2011; Visser et al., 2008) .
In the present study, no signifi cant difference was found in relation to the cognitive fl exibility of the exposed men group compared to the non-exposed group. This may be partly justifi ed because according to Lotti et al. (2015) , cognitive impairments related to neurotoxic effects are not well characterized, and some studies have found no differences. For example, Saygun et al. (2012) identifi ed no differences in performance between exposed and non-exposed men in relation to spatial orientation, short-term recall, attention and language evaluated by the Mini Mental State Examination.
The divergences between studies may be related to methodological differences such as the type of measurement used, test administration conditions, or type of statistical treatment applied to the data. Divergences may also be related to differences in exposure parameters such as duration (i.e. chronic, subchronic, acute), type of toxicant agent, frequency and level of concentration (Kim, Jahan, Kabir, & Brown, 2013) , in addition to how the agent is metabolized and the overall susceptibility of the individual's biological system (Klaassen & Watkins, 2012) ; all of which makes it diffi cult to establish the relationship between toxic exposure and neurocognitive changes (Wood & Liossi, 2005) . Nevertheless, the results presented herein indicate the possibility of solvents altering brain structures related to attention, codifi cation of information and shortterm recall in men..
The results showed no differences in the performance of the exposed women compared to the men exposed for the TMT-A, TMT-B, ROCF-Copy and ROCF-Recall tests (Table  2) . Thus, it was not possible to verify any differences related to sex in neurocognitive performance.
This result corroborates the study by Morrow and Scott (2002) who found no differences between exposed men and women in the tests TMT-A, TMT-B, and ROCF. However, Morrow and Scott (2002) did not use a control group as a parameter to verify the proportion of the effects. It is possible that the study by Morrow and Scott (2002) found no differences in outcomes between men and women because the effects of solvents had already been dissipated as the mean time between exposure and assessment was 10 months for men and 9 months for women, while the gas station attendants in the present study were currently performing the profession.
The secondary hypothesis was to investigate the relationship between the results of exposed men and women in the neurocognitive tests with body composition indices. It was expected that the effects of chronic exposure to solvents would impair neurocognitive performance and that the effects would be more pronounced in men than in women due to the differences in body composition (Gochfeld, 2007; Mergler, 2012; Tomicic & Vernez, 2014; Vahter et al., 2007; Weiss, 2012) . In other words, since organic solvents are lipophilic compounds and women generally have higher fat concentration, it was expected that adipose tissue would function as a protective factor in women (Klaassen & Watkins, 2012) .
It is interesting to note that the results of the correlations showed a different pattern of changes related to body composition. Regarding female body composition, a correlation was found only between performance on the ROCFCopy test, which evaluates the process of coding the recall with indexes of water, weight, body fat, and lean mass, while a signifi cant correlation in the exposed men group was only found with performance on mental fl exibility (TMT-B), and WHR and visceral fat measurements. In conclusion, the results for women may indicate that with increased weight, body fat, lean mass and visceral fat, the greater the tendency to simplify the drawing, meaning that they observe and encode few details of a complex fi gure, which would be related to possible alteration in the left hemisphere. Thus, contrary to what was expected, adipose tissue did not function as a protective factor in women, possibly because women had less adipose tissue compared to men.
This result can be explained by Lezak (2004) , who identifi ed that patients with lesions in the left hemisphere tend to maintain their recall of the overall structure of the preserved fi gure, however with loss of details and design simplifi cation; while patients with right hemisphere lesions tend to forget general aspects of the design. The study also showed that people who make an incorrect copy based more on low organization of the data than on a visuospatial ability disorder (more common with lesions in the left hemisphere) can improve their performance in the immediate recall task.
In relation to exposed men, the result partially corroborates the hypothesis that solvents may have a relatively higher distribution volume and be metabolized more slowly in women compared to men (Gandhi et al., 2004) . This would mean that higher levels of WHR and visceral fat may interfere with how solvents are distributed and exert their effects on men.
It is important to highlight that both groups presented similar age, schooling, and similar life habits, which increases the probability that the results are related to the effect of solvents.
Literature has argued that neurocognitive changes related to exposure to organic solvents may be related to the genetic polymorphisms in the glutathione S-transferase theta 1 (GSTT1) and glutathione S-transferase mu 1 (GSTM 1) enzymes (Palma, Mozzoni, Mutti, Calzetti, & Negrotti, 1998) , or to a decrease in the neurotrophic factor Serum B-cell lymphoma 2 (Bcl-2), derived from a brain that is vulnerable to a variety of toxic effects and involved in cognitive functions (Monat-Descamps & Deschamps, 2012) .
Final Considerations
In conclusion, this study points out that both men and women can be affected by solvents; however, the way solvents interact with their bodies vary. In women, recall may be further impaired by the amount of body water, body fat, and lean body mass; while in men cognitive fl exibility may be the most deteriorated due to high WHR and visceral fat indexes. Thus, we can consider that the action of solvents may be more related to body composition indices than to sex.
However, this is an initial study and further research needs to be conducted to clarify the mechanism by which body composition may interfere with the absorption of organic solvents and alter neurocognitive functioning, especially considering the limitations of this study. For example, a small n sample and that only correlations were used did not allow for controlling sociodemographic variables or exposure time.
Thus, longitudinal and experimental studies with animal models are suggested, for example to verify the effects in other cognitive domains and to compare the magnitude of these effects between males and females considering body composition more systematically, as it is diffi cult to standardize in humans.
These results have important scientifi c and social implications. They hold the importance of assessing neurocognitive functions early, since changes in these functions may impair work performance and affect several activities of daily living. Thus, they may be predictive of more serious complications such as chronic neurotoxic encephalopathy and neurodegenerative disorders.
